The SWIFT gamma ray observatory's Burst Alert Telescope (BAT) has detected a sample of active galactic nuclei (AGN) based solely on their hard X-ray flux (14-195 keV). In this paper, we present for the first time XMM-Newton X-ray spectra for 22 BAT AGNs with no previously analyzed X-ray spectra. If our sources are a representative sample of the BAT AGN, as we claim, our results present for the first time global X-ray properties of an unbiased towards absorption (n H < 3 × 10 25 cm −2 ), local (< z >= 0.03), AGN sample. We find 9/22 low absorption (n H < 10 23 cm −2 ), simple power law model sources, where 4 of these sources have a statistically significant soft component. Among these sources, we find the presence of a warm absorber statistically significant for only one Seyfert 1 source, contrasting with the ASCA results of Reynolds (1997) and George et al. (1998) , who find signatures of warm absorption in half or more of their Seyfert 1 samples at similar redshifts. Additionally, the remaining sources (14/22) have more complex spectra, well-fit by an absorbed power law at E > 2.0 keV. Five of the complex sources are classified as Compton-thick candidates. Further, we find four more sources with properties consistent with the hidden/buried AGN reported by Ueda et al. (2007) . Finally, we include a comparison of the XMM-Newton EPIC spectra with available SWIFT X-ray Telescope (XRT) observations. From these comparisons, we find 6/16 sources with varying column densities, 6/16 sources with varying power law indices, and 13/16 sources with varying fluxes, over periods of hours to months. Flux and power law index are correlated for objects where both parameters vary.
INTRODUCTION
Active galactic nuclei (AGN) surveys are typically dominated by two selection effects: (1) dilution by starlight from the host galaxy and (2) obscuration by dust and gas in the host galaxy and/or the AGN itself (see Hewett & Foltz 1994 and Mushotzky 2004) . These factors previously kept an unbiased AGN sample from reach. However, with the capabilities of SWIFT's Burst Alert Telescope (BAT), this has changed. The BAT surveys the sky in the hard X-ray range of 14-195 keV. As of early 2006, BAT detected ∼150 AGN with a median redshift of 0.03 (Markwardt et al. 2005; Tueller et al. 2007 ). These AGN were selected purely by their hard X-ray flux, and thus, all but the most heavily absorbed sources (n H > 3 × 10 25 cm −2 ) are not affected by obscuration from gas and dust, which prevents them from being easily detected in UV, optical, or soft band X-ray surveys. Thus, the BAT survey will provide the information to derive the true distribution of AGN characteristics across the entire electromagnetic spectrum.
The BAT detection limit is a few ×10 −11 erg s −1 cm −2 . Thus, the BAT AGNs are powerful sources, with Xray luminosities over the full range of AGN luminosities. For the closest Seyfert galaxies (z≈ 0.01), the BAT flux limit corresponds to a 14 -195 keV luminosity of roughly 3 × 10 42 erg s −1 . Most of the sources (≈ 97 %) have been optically detected as relatively bright nearby objects with < z >≈ 0.03, while most of the sources without bright optical counterparts are blazars, of which there are 15/153 (Tueller et al. 2007) . Since the BAT sources are mostly bright and nearby, they are good sources with which to study multi-wavelength properties.
Despite the X-ray brightness of the BAT AGN, a number of these sources had yet to be observed spectroscopically in the X-rays. We present an analysis of XMMNewton EPIC spectra of 23 sources, 2 of which correspond to a pair of interacting galaxies where the BAT source is confused, i.e. likely a combination of the AGN, for which spectra were obtained through discretionary project scientist time. These sources had no previous Xray spectrum, were clearly detected by the BAT, and had clear optical counterparts from Digital Sky Survey (DSS) images. Many of these sources now also have SWIFT X-ray Telescope (XRT) spectra available. Thus, we are able to compare the XRT spectra with the EPIC spectra. In Section 2, we detail the observations and data analysis for the XMM-Newton and SWIFT observations. In Section 3, we describe spectral fits to the X-ray spectra, including a search for variability between the XRT and XMM-Newton observations. We summarize our findings in Section 4.
OBSERVATIONS AND DATA ANALYSIS

XMM-Newton and SWIFT XRT Spectra
We obtained proprietary XMM-Newton observations of 22 out of 26 proposed BAT AGN sources through discretionary project scientist time. These particular BAT AGNs were selected based on: their detection in BAT with high significance (σ > 5), a clear optical counterpart to the BAT source in Digital Sky Survey images, and no previous X-ray spectrum. A list of these sources, whose X-ray spectra were observed for the first time, is in Table 1 . Here we list the source name, co-ordinates, redshift, Galactic column density towards the source, AGN type, and host galaxy type. For one of the BAT sources, the "BAT source" is an interacting galaxy system with two AGNs, MCG +04-48-002 and NGC 6921. In addition to the XMM-Newton observations, we downloaded archived SWIFT XRT observations (48) for the 23 AGNs from the NASA HEASARC archives. In Table 2 we include details on the observations examined.
We reduced the XMM-Newton data using the Science Analysis System (SAS) version 7.0. We created calibrated photon event files for the EPIC-MOS and PN cameras using the observation data files (ODF) with the commands emchain and epchain. Following this, the events tables were filtered using the standard criteria outlined in the XMM-Newton ABC Guide 3 . For the MOS data (both MOS1 and MOS2 cameras), good events constitute those with a pulse height in the range of 0.2 to 12 keV and event patterns that are characterized as 0-12 (single, double, triple, and quadruple pixel events). For the PN camera, only patterns of 0-4 (single and double pixel events) are kept, with the energy range for the pulse height set between 0.2 and 15 keV. Bad pixels and events too close to the edges of the CCD chips were rejected using the stringent selection expression "FLAG == 0".
Light curves of the observations were produced with xmmselect and examined for flaring events (distinguished by high count rates). Time filtering was required only for the sources SWIFT J0641.3+3257, SWIFT J0911.2+4533, MCG +04-22-042, MRK 417, WKK 1263, and NGC 6921/MCG +04-48-002 (the interacting system). The light curves were filtered using the task tabgtigen, as outlined in the SAS ABC guide, with the parameters 'RATE< 50' counts/s for the PN and 'RATE< 10' counts/s for MOS observations. Spectra of the sources were extracted using the SAS task especget. This routine extracts source and background spectra from a defined region as well as response and ancillary response matrices. We extracted the source spectra from circular regions with radii between ≈ 30 − 125 ′′ . The extraction radius depended upon the location of the source with respect to other sources and the edge of a CCD chip. Background regions were extracted from annular regions surrounding the source, where possible. In cases were the source was near the edge of a chip or another source, circular regions near the source were used, of the same size as the source region and on the same chip.
Of the 22 target observations, there were a few cases where the position of the source fell within a gap in the CCD chip (for either the PN or a MOS detector). This occurred for the MOS1 observation of SWIFT J0641.3+3257 and the PN observation of SWIFT J0911.2+4533. Thus, there are no corresponding spectra from these CCDs. Also, the position of source SWIFT J0904.3+5538 was located such that a large fraction of the light (66%) was located in a gap in the PN CCD. Due to a problem with the ODF files for NGC 6860, the PN observation of this source could not be extracted.
For the XRT data, we extracted spectra of target sources from the cleaned photon counting event files downloaded from the public High Energy Astrophysics Science Archive Research Center (HEASARC) archive. We extracted spectra for observations that had XRT ex-3 http://heasarc.gsfc.nasa.gov/docs/xmm/abc/ posure times of at least 1000 s, following the instructions outlined in The SWIFT XRT Data Reduction Guide 4 . Spectra were extracted for the sources using the FTOOL XSELECT. With this tool, a source region was created in DS9, with a radius of ≈ 50 -70 ′′ . A background region was created in a source free region close to the source, with a radius of 95 ′′ . We used the standard response and ancillary response files available for the photon counting event files with grades 0 to 12. These are publicly available in the SWIFT XRT calibration database (CALDB) .
For all of the spectra, we binned the source and background spectrum and response files for each observation with the FTOOL grppha. All spectra were binned with 20 counts/bin. We then fit the spectra in the 0.3-10 keV range with XSPEC version 11. The details of these fits are described in the following section.
SWIFT BAT Spectra
BAT is a wide field (≈ 2 steradians) coded aperture hard X-ray instrument. During normal operations, it usually covers ≈ 60% of the sky each day at < 20 milliCrab sensitivity. The BAT spectra were derived from an independent all sky mosaic map in each energy bin, averaged over 22 months of data, beginning on Dec 5 2004 (Tueller in preparation) . The survey was processed using the BAT Ftools and additional software to make mosaic maps that will be released soon. The energy bin edges are 14, 20, 24, 35, 50, 75, 100, 150, 195 keV. The energies are calibrated in-flight for each detector using an on-board electronic pulser and the 59.5 keV gamma and La L and M lines from a tagged 241Am source. The average count rate in the map bin that corresponds to the known position of the counterpart was used. Due to the the strong correlation of the signal in adjacent map bins of the oversampled coded aperture image, it is not necessary to perform a fit to the PSF. Each rate was normalized to the Crab nebula rate using an assumed spectra of 10.4 × E −2.15 ph cm −2 s −1 keV −1 for the BAT energy range. Due to the large number of different pointings that contribute to any position in the map, this is a good approximation of the response. This has been verified by fitting sources with known spectra (Cas-A compared to BeppoSax and Integral, PSR1509-589 compared to Integral, NGC2110 and Cen-A compared to Suzaku) and generally produces a good connection to X-ray spectra in sources that do not vary much with time. Error estimates were derived directly from the mosaic images using the RMS image noise in a region around the source of roughly 3 degrees in radius. This is the optimum procedure due to the residual systematic errors of 1.2 to 1.8 times statistical values in the current BAT mosaics. Analysis of the noise in the images suggests that the variations in noise are small on this scale. Analysis of negative fluctuations shows that the noise is very will fit by a Gaussian distribution and that this normalization is very accurate on average. All fitting of the BAT data was performed on this normalized data using a diagonal instrument response matrix. This procedure correctly accounts for instrumental systematics in sources with spectral indices similar to the Crab. While there may be significant systematic errors for sources with spectra that are much flatter than the Crab, this is not a significant problem for any of the sources presented in this paper.
SPECTRAL FITTING
In examining the X-ray spectra of these BAT AGNs, there are two main goals: to determine how the sources vary between observations and to determine the spectral properties of the source (the hydrogen column density, spectral shape, and properties of the Fe K line and/or other lines if present). Since the extracted XMM-Newton spectra have, on average, ten times the number of counts from the XRT spectra, we will focus on the XMM-Newton spectra for a more detailed analysis. The effective spectral resolution for the XRT is lower, since there are fewer counts and at 20 cts per bin even fewer counts remain, such that Fe K lines which are clearly visible in 10 ks XMM-Newton observations are not resolved in comparable XRT observations (see Figure 1) . Thus, in order to examine the variability between the XRT and XMMNewton observations we need to rely on simple models for the AGN spectra.
As a first fit to the spectra and as a means to compare variability between XRT and XMM-Newton observations, we fit each observation separately with a simple absorbed power law (absorption model * pow). In XSPEC, we used the absorption model tbabs to account for cold absorption in the Milky Way. Thus, we fixed the tbabs model hydrogen absorption to the Dickey & Lockman (1990) value (see Table 1 ). We allowed the parameter of a second tbabs model to float in order to account for the combination of absorption from the AGN host galaxy and local environment.
To apply this model to the XMM-Newton EPIC observations, we simultaneously fit the PN and MOS observations, using a constant value to account for differences in flux calibration. The best-fit spectral parameters for these observations are recorded in Table 4 , including the observed flux values at soft (0.3-2 keV) and hard (2-10 keV) energies. We include the best-fit spectral parameters for the XRT observations in Table 3 . All quoted errors represent the 90% confidence level. We excluded from our spectral fits any observation with ≤ 50 counts. Also, we note that this simple power law model is a very poor fit to the XMM-Newton spectra of NGC 612, NGC 1142, ESO 362-G018, MRK 417, ESO 506-G027, and MCG +04-48-002. For each of these five sources the reduced χ 2 value indicate that the simple power law fit was not a good description of the data. Thus, no errors were calculated for the spectral parameters. We will discuss the spectra of these sources and more acceptable models below.
Detailed Spectral Properties
From our initial examination of the spectra, we found that simple power law models (see Table 4 ) were not sufficient in describing the spectra of all of our sources. In particular, there are three main features that were not accounted for by a simple absorbed power law: a soft excess, line emission, and additional complexity from emission with varying column densities. A "soft excess" in an AGN may be the result of thermal emission (for instance, from star formation), low temperature Comptonization, blurred reflection (Czerny et al. 2003; Ross & Fabian 2005) , or blurred absorption (Gierliński & Done 2004) . Line emission can be produced by a number of mechanisms, in particular from fluorescent, photo-ionized or collisionally ionized gas. Most importantly for AGN, is fluorescence from lowly ionized iron, with the strongest feature being the Fe K line at 6.4 keV. The final type of "feature", a complex spectrum with different column densities, is difficult to interpret. Such spectra, which appear to have a "double power law" shape, could be the result of contamination of the AGN light by a less absorbed X-ray binary spectrum, a dusty environment where the AGN emission is partially covered by absorbing material, or scattering of some of the AGN light.
In order to better characterize our sources, we first grouped our sources in basic categories: (1) pure power law sources (with or without absorption beyond the Galactic Milky Way values), (2) power law sources with a soft excess (with or without absorption), and (3) more complex "double power law" shaped spectra. Based on the F-test, any additional components added to our spectral models improved the fit by a χ 2 of at least 8 (this is the 99% level for 2 additional degrees of freedom). The only exception is the addition of a gaussian line (zgauss in XSPEC) to characterize the Fe K-α line at 6.4 keV. Where the addition of the line was not significant, we derived upper limits on the strength and intensity (indicated by the normalization which is the integrated photon flux of the line) of a possible emission line. Therefore, for all of our sources, we fixed the energy of a gaussian line to 6.4 keV in the source's rest frame with a fixed width (FWHM) of 0.01 keV, corresponding to an unresolved line.
Simple Power Law Sources
A total of five of our sources (5/22) had XMM-Newton spectra best-fit by simple power law models. None of these sources showed evidence of a strong Fe K line. We record the equivalent width and normalization value for these lines in Table 5 . Since the redshift for the source SWIFT J0216.3+5128 is unknown and there is no evidence for a strong line, we exclude this source from the analysis. We attempted to obtain an optical spectrum for this source as part of our BAT AGN follow-up program with the 2.1-m telescope at Kitt Peak National Observatory (Winter et al. in preparation) . We found, however, that the probable Digital Sky Survey optical counterpart within the BAT and XMM-Newton error circles was a star. Likely, the true optical counterpart of this source is faint and below the DSS detection limit. Based on the lack of a bright optical counterpart and the featureless X-ray power law spectrum, this source is probably a blazar.
Soft Excesses
Four sources (4/22) had XMM-Newton spectra best represented by a power law with a soft excess. Since the spectra do not have the counts necessary to distinguish between a reflection or absorption model, we used a simple blackbody (bbody in XSPEC) model to characterize this component. The best-fit spectral parameters are shown in Table 6 . The soft excess is significant for all of these sources with ∆χ 2 values, between the simple power law and the power law with a blackbody model, from ≈ 220 − 1400. As with the pure power law sources, we fit an Fe K line at 6.4 keV with a Gaussian. The results are recorded in Table 6 .
Warm Absorbers
In our models for AGN spectra, we assume that the absorption along the line of sight is cold, neutral hydrogen (with the tbabs model). However, signatures of warm, optically-thin absorption from photo-ionized gas, have been detected in half of an ASCA Seyfert 1 AGN sample studied by Reynolds (1997) and 13/18 of the ASCA Seyfert 1 AGN sample of George et al. (1998) . The main signatures of a warm absorber are the O VII and O VIII K edges at 0.74 keV and 0.87 keV. Since warm absorbers are seen in such a large fraction of ASCA observations of Seyfert 1 sources and our data are of high enough quality to distinguish the warm absorber signatures, or at least constrain upper limits, we looked for these signatures among the sources with a high number of counts below 2 keV (with the exception of possible blazar SWIFT J0216.3+5128).
Following Reynolds (1997) , we added two edge models (zedge in XSPEC) to account for the O VII and O VIII K edges. We fixed the edge at the energies of these warm absorber signatures (0.74 keV and 0.87 keV), allowing the optical depth to vary. In Table 7 , we record the errors on optical depth and the change in χ 2 . In the Reynolds (1997) sample, optical depths for clearly detected edges ranged from ≈ 0.10 − 1.5. From our spectral fitting, half of the sources have upper limits of τ < 0.10 for O VII and 7/8 have upper limits of τ < 0.10 for O VIII. In fact, the only source with a clear detection of both edges is ESO 490-G026. Clearly, much less than half of our low absorption/simple X-ray model sources show evidence of warm absorbing material in their spectra. We will discuss our results further in the Discussion section.
3.1.4. Complex X-ray spectra sources
The remaining 13 BAT sources (≈ 1/2) had spectra we classified as "double power law" spectra, similar to Turner et al. (1997a) . Earlier, we mentioned three scenarios that could create this type of a spectrum. Based on these three possibilities (viewing another source(s) such as X-ray binaries/diffuse galactic emission along with the absorbed AGN, cold gas partially covering the AGN light, and scattering of the AGN light from regions of different column densities) we decided to fit the spectra of these sources with the partial covering model, pcfabs in XSPEC. The partial covering model (see : Holt et al. (1980) ) has two parameters: the hydrogen column density and the covering fraction. In addition to describing a partial absorber spectrum, this model is also useful for describing a spectrum where AGN light has been scattered, where the power law index of the direct, heavily absorbed spectrum is the same as that of the scattered component (which is not heavily absorbed). This model, to summarize, allows for flexibility in the soft spectrum which can fit all of the three physical origins mentioned for a complex spectrum (assuming the X-ray binary/diffuse emission has the same power law slope as the AGN emission, which is not expected). Thus, we fit the spectra of the remaining 13 sources with the model tbabs*pcfabs*(pow + zgauss) ( Table 8) .
As we noted, the partial covering model gives an equivalent result to a model with a power law modified by different amounts of absorption and two flux normalizations. We also wanted to test whether the power law spectral indices for these two components are the same or vary. To this end, we fit the sources with the model tbabs*(tbabs*pow + tbabs*(pow + zgauss)). This model allows the power law indices, normalizations, and column densities to vary for two separate power laws. The results do not differ significantly for half of the sources between the partial covering model (Table 8 ) and the separate power laws model (Table 9) , with ∆χ 2 < 8. Each of these seven sources show a ratio of the low absorption power law to the more highly absorbed power law flux (N Γ1 /N Γ2 ) less than 0.14 with an average value of 0.03. These results could be consistent with any of the three possible physical models, where the portion of scattered light or additional non-AGN emission or unabsorbed AGN light is very small. This is true of all of the sources, with the exception of ESO 362-G018 and NGC 6860, whose spectra are more complicated.
For the BAT source corresponding to the interacting system (NGC 6921 and MCG +04-48-002), both sources are clearly absorbed. For MCG +04-48-002, the absorbed power law component in the double power law model was not well constrained due to the weak contribution from the low absorption power law component. This source was much weaker than NGC 6921 in the XMM-Newton observation, by an order of magnitude. Thus, throughout the remainder of the paper we will distinguish NGC 6921 as "the BAT source". This will not change any results, since both sources are absorbed sources with similar spectral results. We added MCG +04-48-002 to the spectral fits because, though it is clearly the weaker source in the XMM observations, it is brighter than NGC 6921 in the XRT observations. Further, in recently obtained Suzaku observations, which we are currently analyzing, we found that MCG +04-48-002 was the brighter source. These findings and a detailed analysis will be discussed in a future paper.
Based on reduced χ 2 , three of the "double power law" sources (NGC 1142, ESO 362-G018, and ESO 506-G027) require additional/alternative models. For NGC 1142, a soft excess is clearly present (see Figure 2) . The addition of a blackbody component with a temperature kT= 0.123 keV improved the separate power laws fit (Table 9) , yielding an acceptable fit with χ 2 /dof of 217.13/191. We note that this blackbody temperature, kT= 0.123 keV, is similar to the values seen in Table 6 for the sources fit with simple blackbody and power law models. The spectrum of ESO 362-G018, however, is still even more complicated. This spectrum appears to have well defined lines, particularly a strong line measured with an energy of 0.56 keV, which is consistent with O VII and improves the separate power laws fit by ∆χ 2 = 50. However, the power law spectral index for this source is still extremely flat (Γ = 0.67) where the typical value for Γ is ≈ 1.80 (Mushotzky 1982) . This is also true of NGC 612, MRK 417, ESO 506-G027, and NGC 6860.
Flat power law indices have been noted, in addition to high column densities (n H ≥ 10 24 cm −2 ) and strong Fe K lines (EW greater than a few hundred eV), as indicators of Compton-thick AGN (Matt, Brandt, & Fabian 1996) . For NGC 612, MRK 417, and ESO 506-G027, all of these factors are met. However, even though ESO 362-G018 has a strong Fe K line and a flat spectrum, the fitted column density is only 6.3 × 10 22 cm −2 . The spec-trum of NGC 6860 is even odder, with both power law components (see Table 9 ) having a flat slope with very low hydrogen column densities (n H < 10 22 cm −2 ) and no strong Fe K line. Though high column densities are possible indicators of Compton-thick sources, it is also possible for the X-ray spectrum of a Compton-thick source to have a lower measured column density. Such a model, as was proposed for the Seyfert 1 source MRK 231 by Maloney & Reynolds (2000) , could be applicable for ESO 362-G018 and NGC 6860. In this model, the central power law source is blocked by Compton-thick material. The resulting reflection component is then scattered and absorbed elsewhere, outside the Compton-thick region. As a result, the measured X-ray column density is from this second absorbing region. Therefore, we include ESO 362-G018 and NGC 6860 in our list of Compton-thick candidates, despite their low column densities.
For our Compton-thick candidates, the sources with flat power law indices (ESO 362-G018, NGC 6860, NGC 612, MRK 417, and ESO 506-G027), we simultaneously fit the 8-channel BAT spectrum along with the XMMNewton spectra, allowing a constant factor to vary for the BAT data, as we did for the MOS spectra. Increasing the energy range to 195 keV allows for better constraints on the power law component at high energies. Also, since a Compton-thick source spectrum should be a heavily reflected spectrum, it is extremely important to have higher energy data to determine the cutoff energy of the power law. This is evident considering that the reflection spectrum (pexrav in XSPEC (Magdziarz & Zdziarski 1995) ) depends upon the cutoff energy of a power law, in addition to iron abundance, reflection factor, and geometry of the system. When we use this model, we fixed the iron abundance to the solar value and the inclination angle of the system to the default (60 • ). We note that in using the BAT spectra we are assuming that the individual 14 -195 keV spectra do not vary over the period of 22 months used to create the BAT spectrum. Future AGN observations with Suzaku, which can obtain simultaneous spectra from 0.3-200 keV, will allow us to test the accuracy of this assumption. To this end, we have obtained and are processing the Suzaku spectrum for one of our Compton-thick candidates, MRK 417. A paper is in preparation.
I. LOW COLUMN DENSITY COMPTON-THICK CANDIDATES
ESO 362-G018 -The X-ray spectrum of ESO 362-G018 was not well-fit by either the partial covering or double power law model. While the double power law model provided the best fit, with a reduced χ 2 value of 1.35, this is not satisfactory. In the residuals from the fit, at least two emission line features were present. Adding gaussians for these lines, the fit improved by ∆χ 2 = 72. The energies of these lines (0.56 keV and 0.90 keV), which have fluxes on the order of the Fe K line flux, correspond to helium-like oxygen and possibly helium-like neon lines.
The flat power law and strong Fe K line suggest a reflection spectrum. Simultaneously fitting the XMMNewton spectra with the BAT spectrum, we replaced the heavily absorbed power law model with a reflection model (pexrav). This model is an acceptable fit to the data with a reduced χ 2 of 1.14. However, though the reflected power law component is more typical of AGN (Γ = 1.99 +0.15 −0.27 ), the column density is extremely low for a Compton-thick source (n H = 6.2 +9.0 −2.6 × 10 21 cm −2 ). As mentioned earlier, the observed low column density could be the result of scattering of the reflection spectrum through a second absorbing region of lower column density. The details of this fit are listed in Table 10 along with the other Compton-thick candidates.
From the HST observation of this source, Deo, Crenshaw, & Kraemer (2006) describe the image as showing dusty lanes that are interspersed with star-forming regions. This complex environment could partially cover some of the X-ray emission as well as contribute line-emission from young stars. Similarly, ESO 362-G018 could be a very Compton-thick source whose flat, reflection-dominated spectrum is scattered and viewed through an absorber (Maloney & Reynolds 2000) . From the ≈ 10 ks XMM-Newton exposure, it is clear that the spectrum is complex. For a more accurate description of the source spectrum, a longer observation with higher signal-to-noise is necessary.
NGC 6860 -From a literature search, we found that NGC 6860 is well studied in the optical and IR. Bennert et al. (2006) find optical emission line diagnostics of this source indicative of an intermediate state between an AGN and starburst galaxy. Indeed, they state that the AGN dominates only in the inner 10 ′′ in the IR/optical. While it is unclear whether this is also true in the X-ray band, we necessarily extracted a spectrum from a much larger, 85
′′ region. The Optical Monitor pipeline processed images (U, UVW1, UVM2) also confirm the presence of star formation, where the nucleus is seen surrounded by a ring of star forming regions. From the evidence of the optical and IR observations, it is likely that the spectral form of NGC 6860 is composite, with both star burst/star formation and AGN contributions.
From the double power law model, we found that residuals to the fit indicated a soft excess. Given the optical and IR evidence of star formation, we added an apec model to fit this excess. The apec model in XSPEC is a model for collisionally-ionized diffuse gas. Since the quality of the XMM-Newton spectra is too low to distinguish between collisionally and photo-ionized gas, we used the simpler, collisionally ionized model. As input parameters, the apec model requires a plasma temperature, metal abundance, redshift, and normalization. We fixed the redshift to the source's value and set the abundance to the solar value. Adding this model, with a best-fit plasma temperature of kT= 0.14 keV and normalization of 2 × 10 −4 , improved the double power law fit by ∆χ 2 = 6. Therefore, this is not significant at the 90% level. One thing to note, however, is that the addition of the apec model causes Γ 1 , the low absorption power law component, to steepen from 0.47 to 3.60. The higher absorption power law model components, column density and power law index, do not change.
Adding a reflection model to this fit (double power law with an apec model), improves the fit by ∆χ 2 = 10. With this model, we could not constrain the reflection factor or folding energy. We then added the BAT data to the XMM-Newton spectra. Still, the reflection factor and folding energy were not constrained (they continued to increase to unphysical values). We fixed these values to a folding energy of 100 keV and complete reflection. Though this model does not make physical sense, since a strong Fe K line is expected in a reflection dominated spectrum, it was clear from the fitting that a high reflection factor is preferred statistically. This reflection dominated model obtains a good statistical fit to the data with Γ 1 = 1.14 and Γ 2 = 2.31 and χ 2 /dof = 444.5/408 (see Table 10 ). However, we stress that since there is no strong Fe K line and the column density is low, we do not believe that this model is a good physical description of the data.
For this source, we also fit the data with a double partial covering model (which could possibly be justified in a clumpy, dusty environment) and a model where we replaced the neutral absorption model, tbabs, with an ionized absorber, absori. Both models fit the data with similar χ 2 values as the reflection model (reduced χ 2 of 1.02 and 1.08, respectively). Both models also cause the fitted power law indices to steepen to values typical of AGN sources. We conclude that the spectrum of this source is too complicated (see Figure 3 ) to quantify with the data available. A better signal-to-noise spectrum is required to understand this source's X-ray spectrum.
II. HIGH COLUMN DENSITY COMPTON-THICK CANDIDATES
As mentioned, we simultaneously fit the BAT spectra with the XMM-Newton spectra for sources with flat power law indices. Our three additional Compton-thick candidate sources are NGC 612, MRK 417, and ESO 506-G027, all with n H > 5 × 10 24 cm −2 . For each of these sources, we replaced the heavily absorbed power law component in the double power law model (Table 9 ) with the reflection model (pexrav). We record the absorbed column density, power law index for the reflection component, cutoff energy (which was not constrained for ESO 506-G027), normalization factor for the BAT spectrum, and goodness of fit in Table 10 .
Allowing the BAT flux normalization to vary by a constant multiplicative factor, we found that the values of the factors for NGC 612 and MRK 417 were very low (<< 0.50). Examining the BAT spectra, there is clear curvature in the BAT energy spectrum of these two sources, which is not well fit by the pexrav model (see Figure 4 ). This curvature is not seen in the other three Comptonthick candidate spectra (see Figure 3 for the spectrum of NGC 6860). Of particular note, the BAT spectrum of NGC 612 appears flat (well-modeled by a power law index << 1.0). For MRK 417, fixing the BAT multiplicative factor to 1.0 (the same as the PN spectrum) leads to a worse fit to the data with χ 2 /dof= 144.7/85. With this fit, the cutoff energy for the pexrav model becomes unconstrained while the column density and power law index increase (n H = 3.4 −0.45 . It is possible that the curvature seen in the BAT spectrum is a real feature of the spectrum above 10 keV. However, simultaneous observations for the 2 -10 keV and 15 -200 keV bands are needed to determine whether the BAT spectra correctly represent the very hard X-ray spectrum. We have already obtained Suzaku spectra for MRK 417 and are in the process of analyzing the data, which will be presented in an upcoming paper.
Variability
The main focus of our variability study is determining how the sources vary between the XMM-Newton and XRT observations, on a timeframe of hours to months. However, with 10 ks XMM-Newton observations, we also looked for shorter variability by examining the light curves of our sources. To this end, we extracted light curves from the filtered PN (or MOS1 where there was no PN data available) event files with the FTOOL XSE-LECT. We extracted light curves from the same regions used to extract spectra, binned by 100 s. We also extracted a background light curve from a region of the same size on the same chip as the source. We excluded SWIFT J0911.2+4533 from our analysis due to the low average count rate in the MOS1 observation (the source is located in a gap in a chip for the PN observation), < 0.1ct s −1 , which is on the order of the count rate in the background spectrum.
For the remaining 21 sources, following the analysis of Nandra et al. (1997) , we computed the normalized excess variance and χ 2 values, for the assumption that the flux was constant, to quantify variability. We list these values as well as the average count rate in Table 11 . Within our sample, 8 sources were flagged as possibly variable during the XMM-Newton observation, with reduced χ 2 > 1.5, corresponding to a probability of < 1% of the count rates corresponding to constant count rates. For each of these 8 sources, we examined both the source and background light curves. We found that for 5 of the sources the source and background light curves showed identical variability. For each of these sources, the ratio of average background count rates to average source count rates was relatively large, between 0.2 and 0.8 ct s −1 . Thus, the background rates were significant compared to the source rates. The variability, also seen in the background light curve, was not intrinsic to the source for these sources. This was not the case for MRK 352, ESO 548-G081, and UGC 6728. The variability for these bright, Seyfert 1 sources is measured source variability.
In Figure 5 , we include the light curves for each of the 3 sources with variability during the XMM-Newton observation. From the light curves, we estimated an average change in count rate/time, or ∆ R/∆T, where ∆R=R max −R min and ∆T is the corresponding change in time. These values are 2.5 ct s −1 /2.4 hr (MRK 352), 2.8 ct s −1 /2.7 hr (ESO 548-G081), and 2.4 ct s −1 /0.8 hr (UGC 6728). For both MRK 352 and ESO 548-G081, these rates are minimums since the light curves are decreasing/increasing monotonically. UGC 6728, however, shows a definite maximum and is thus the most rapidly variable source, with count rate changing appreciably over less than an hour.
In order to compare variability between observations, on time scales of days to months, we compared the XRT and XMM-Newton spectral fits listed in Tables 3 and 4 . In Figure 6 , we plotted the hard, 2 -10 keV, (x) and soft, 0.5 -2 keV, (+) flux for multiple observations of our sources. We made the initial assumption that any intrinsic differences in flux between the instruments is less than 10%. From the figure, it is clear that varia-tions greater than this level occurred for all of the 16 sources with > 100 counts in the XRT spectra. Of these, the most extreme changes are seen for ESO 362-G018, where both the hard and soft flux drop by an order of magnitude between the last two observations. However, without error bars on the flux and with a simplified model that is not satisfactory for all the sources, particularly for the high column density/complex spectra, a simple comparison of the fluxes is only a starting point for our variability study.
In addition to the flux, both the power law index and hydrogen column density introduce other sources of variation measured by the simple power law model. Changes in these parameters also affect the measured flux. Thus, we computed a statistic to quantify the flux variations between observations. To this end, we determined the value (F max −F min )/F avg and the corresponding ∆t max (|t max −t min | in days or the change in time for the greatest difference in observed flux between two observations) for each source in both the hard and soft bands. These values are listed in Table 12 and the distributions of the values are plotted in Figure 7 . From the histograms, there is no measured difference between the low column density sources (simple sources) and the high column density (complex sources). The values of (F max −F min )/F avg , however, are much smaller in the hard band than the soft. We note that the heavily absorbed sources, with much lower count rates in the soft band, have much less accurate soft flux measurements as well as fewer sources with observations > 100 counts. For the low column density sources, we find an average (F max −F min )/F avg value of 0.52 in the soft band and 0.37 in the hard band.
Based on the (F max −F min )/F avg values for our sources, our results indicate that the AGN spectra vary more in the soft band than the hard band. This claim was also made based on ASCA observations of Seyfert 1 sources by Nandra et al. (1997) . In addition to this result, we find that the hard flux variability for the low absorption and more complex sources is similar. Unfortunately, due to the lower number of counts in the XRT observations, we can only compare half of the complex sources to the complete sample of low column density sources.
In Figure 8 , we plot the variability measure (F max −F min )/F avg versus the change in time between the observations of F max and F min , ∆t max . From this plot, it is clear that, as already stated, the variability measurement (F max −F min )/F avg is smaller in the hard band than the soft band. However, there is no significant difference in ∆t max for the total sample, with average values of 100.1 days for the soft band and 81 days for the hard band.
As a next step in our analysis, we simultaneously fit the XMM-Newton PN spectrum with all of the corresponding XRT observations for the sources listed in Table 12 .
We began by fixing all XRT fit parameters to the best-fit XMM-Newton PN power law (+ gaussian where there is a strong line and blackbody where it was required) model. We accounted for absorption using the tbabs model for low column sources and the pcfabs model for the heavily absorbed/complex sources. We then allowed the flux to vary between these observations by adding a const model. Where the addition of this model significantly changed χ 2 (∆χ 2 > 10) we flagged the source as having a varying flux. We then tested variability in column density and power law photon index by allowing each of these parameters, along with their normalizations, to vary. Again, we noted significant changes in χ 2 . In order to measure the amount each model parameter varied between observations, we obtained error measurements for n H , Γ, and the 0.3 -10 keV flux. We used the XSPEC model pegpwrlw in place of the pow model. The pegpwrlw model is similar to the simple power law model, however, the parameters E min and E max are used to indicate the energy range for the power law component. The normalization is then the flux from the pegged power law in units of 10 −12 erg s −1 cm −2 . Since the normalization is a parameter in the model, errors are easily computed for the flux with the XSPEC command err. For all of the sources, we fixed E min = 0.3 keV and E max = 10.0 keV. We indicate variability based on our model fits in n H , Γ, and flux (from the pegpwrlw model) in Table 12 . Details on the model fitting for the individual variable sources are discussed in the appendix.
For the sources with low column densities, n H < 10 23 cm −2 , and simple spectral shapes (Tables 5 and 6 ), all had at least one XRT observation to compare with the XMM-Newton spectra. All of these sources showed some form of variability. As an example, Figure 9 shows the XRT and PN normalized observed and unfolded spectra with the best-fit model for MRK 352. This source showed more variability than any other low column density source. For MRK 352, the XMM-Newton spectrum, taken five months prior to the XRT observations, shows no absorption and is nearly double the flux level of the second XRT observation. In the XRT observations, which are taken only a day apart, the flux changes by 40%. The column densities also change between these two observations, by approximately 30%, where the XRT columns are an order of magnitude higher than the XMM-Newton observation's measured column density. The observations for the low column sources indicate variability in: flux for all of these sources (8), column density for half, and power law index for 3 sources.
For the sources with hydrogen column densities higher than 10 23 cm −2 (Table 8) , five of the AGN had XRT observations, all with less than 100 counts, while NGC 4992 had no XRT observations. Of the remaining six sources, MRK 417, SWIFT J1200.8+0650, and ESO 506-G027 did not vary, in that, allowing n H , the power law, and flux to vary yielded ∆χ 2 < 10. Using the pegpwrlw model, the errors on the flux for each observation (XMMNewton and XRT) were within range of the other observations. For example, SWIFT J1200.8+0650 showed an unabsorbed flux from the power law component ranging from: 1.01 -1.25 ×10 −11 erg s −1 cm −2 (XMM), 1.01 -1.29 ×10 −11 erg s −1 cm −2 (XRT-1), and 1.04 -1.50 ×10 −11 erg s −1 cm −2 (XRT-2) with χ 2 /dof= 235.7/241 for the tbabs*pcfabs*(pegpwrlw) model.
The sources NGC 1142, SWIFT J0318.7+6828, ESO 362-G018, and NGC 6860 did show significant variability between the XMM-Newton and XRT observations (as detailed in the appendix). To summarize the variability, 3 showed no variability, 4 had variable fluxes, 2 had varying column densities, and 3 showed varying spectral indices. Given the complex shape of the spectra of ESO 362-G018 and NGC 6860, we are uncertain of how to interpret the variability. We simply noted the sources as varying under all of our criteria, but again note their complexity.
ESO 362-G018 showed the most variability of the objects in our study. We conclude this section with a discussion of this source's spectrum. In Figure 10a , we plotted the observed spectra of this source. The shape of the spectra varied considerably below 2 keV for all observations. In the hard band, the XRT observations show no evidence of the Fe K line which is so prominent in the PN spectrum. In Figure 10b , we plot the unfolded spectra. Here the y-axis corresponds to E 2 f(E). In this plot, we can see that the XRT spectra (taken about 2 months before the XMM-Newton observation) are much brighter. If the Fe K line remained at the same flux level, it would be completely dominated by the power law component. This is one possible explanation for the disappearance of the Fe K line.
To summarize our findings, few sources (3/21) varied appreciably on the ≈ 3 hr time scale of the XMM-Newton observations. Those sources that did vary were bright, X-ray sources with spectra well-fit by simple power law models. From a comparison of the XRT and XMMNewton spectra, taken a day through months apart, it is clear that most of the sources vary on longer time scales. In the extreme case of ESO 362-G018, the source varies drastically in flux, column density, and overall shape in two months time. All of the low column density sources varied in flux, while half showed evidence for varying column densities. Unfortunately, given the lower count rates in comparable exposure times, we have less data on the high column density sources. From a comparison of the (F max −F min )/F avg distributions, they appear to vary similarly to low column sources. However, higher quality data is necessary to draw firm conclusions.
DISCUSSION
In this study, we examined the X-ray properties of a sub-sample of BAT detected AGN from the 9-month BAT catalog. These sources, selected based on their 14-195 keV flux, probable optical identifications with the Digital Sky Survey and 2MASS, and their lack of an archival X-ray spectrum, are probably representative of the whole 9-month sample. Having a bright DSS or 2MASS counterpart does not impart a significant selection effect, considering that all but 20 of the BAT AGN 9-month sample fit this criteria. The 20 sources without a bright optical/IR counterpart are mostly blazars, of which there are only 15 in the 9-month catalog. Since blazars are less than 10% of the sample, we decided to focus on the majority, non-blazar sources. For the BAT AGN sample, Tueller et al. (2007) list 2MASS K s magnitudes for the sources with available values from NED. The average value for the BAT sample is 11.47 with a variance of 4.04. Our sub-sample is slightly dimmer, with an average magnitude of 12.10 and a variance of 1.80, but well within the distribution of BAT AGN magnitudes.
The column density distribution of our sub-sample, shown in Figure 11 , is representative of the larger sample. In the plot of hydrogen column density versus 14-195 keV flux (values from Tueller et al. (2007) ), our 22 XMM-Newton follow-up sources span the range of hydrogen column densities. Roughly half of the sources have low column densities (n H < 10 23 cm −2 ), while half are more heavily absorbed. We find the same ratio of absorbed to non-absorbed sources in our XMM-Newton follow-up sample. While the low absorption sources in our sample span the lower range of hard X-ray fluxes (from BAT), this is expected, since the sources were not previously studied in the X-ray regime. For the absorbed sources, however, we find that our sample spans the full range of BAT X-ray fluxes. Given that our sample of sources is a representative sample of the 9-month BAT catalog, it is worthwhile to discuss the general properties of our sources. To begin, the optical host galaxy classifications of our sources are listed in Table 1 . Examining the host galaxy classifications, 17/22 of the hosts are classified as spirals or peculiar spirals. This result is interesting, considering that Grogin et al. (2005) found the hosts of X-ray selected, z ≈ 0.4−1.3, Chandra Deep Field sources to be dominated by ellipticals. If the BAT AGN hosts are predominately spirals, as our sample suggests, this could imply an evolutionary effect in AGN host galaxies between the z≈ 0.03 and z ≈ 0.4 − 1.3 universe.
From our detailed X-ray spectral fits, we found that 9 of the 22 sources had column densities below 10 23 cm
and spectra well-fit by simple power law or power law with a soft excess models. Nearly half of these sources showed evidence of having a soft excess. Optically, all of these sources except for SWIFT J0216.3+5128 and WKK 1263 are Seyfert 1 -1.2 sources. As discussed in the detailed spectral fitting section, SWIFT J0216.3+5128 is most likely a blazar. Though, WKK 1263 is identified as a Seyfert 2 in NED, no optical spectrum is available in the literature to confirm this. It is possible that this source was simply misclassified. The remaining sources in our study had more complex X-ray spectra. For most of these sources, half of the sample, an absorbed power law component model fit is unacceptable. This was particularly true for ESO 362-G018 and NGC 6860. The column densities and power law indices computed from the simple model, for these sources, are drastically different than values from more complex models. Both of these sources, optically Sy 1.5, had optical images indicating dust clouds interspersed with star formation. Likely, the complex environment contributed to the complexity seen in the X-ray observation. However, without higher signal-to-noise observations we were unable to resolve the complex spectral components. These results illustrate the danger of using low quality data/simple models to determine the properties of complex sources.
The remaining 11 sources, half of the sample, had column densities clearly above 10 23 cm −2 . We classified the observed spectra of these sources as having a "double power law" shape, similar to Turner et al. (1997a) . Optically, these sources are Seyfert 2s. The exceptions are NGC 612, a weak-lined, giant radio galaxy, and NGC 4992, which have "galaxy" spectra or optical spectra showing no emission lines indicative of AGN emission. NGC 612 was specifically classified as a "non-LINER", e.g. having non-AGN line ratios, by Lewis, Eracleous, & Sambruna (2003) , while NGC 4992 is an INTEGRAL source whose optical spectrum led Masetti et al. (2006) to classify the source as an X-ray bright, optically normal galaxy. Considering the X-ray column densities for these sources, the optical AGN emis-sion could be hidden or obscured by the high column of gas, n H > 5 × 10 23 cm −2 , in the line of sight. For all of the complex X-ray spectra sources, we fit the spectra with (1) a partial covering absorption model and (2) a double power law model, where each power law component had a separate absorption model. Most of the sources showed no significant difference in χ 2 between these two models. This makes it impossible to determine whether the soft flux is the result of scattering of the AGN light, partial covering of the AGN light, or other Xray sources (such as X-ray binaries or diffuse galaxy emission) contaminating the AGN spectrum. Particularly for sources, such as NGC 612, with low 0.5 -2 keV fluxes, e.g., F 0.5−2keV = 2 × 10 −14 erg s −1 cm −2 corresponding to a luminosity, L 0.5−2keV ≈ 4 × 10 36 erg s −1 , within the observed range of Galactic X-ray binaries, since the Xray luminosity function extends to ≈ 3 × 10 38 erg s −1 (Grimm, Gilfanov, & Sunyaev 2002) . For sources with flat spectra (low photon index, Γ), we fit the spectra with a Compton thick model (a reflection dominated model, pexrav). We added the BAT spectra to the XMM-Newton data in order to extend the energy range to 200 keV. In addition to providing an adequate fit to the data, replacing the heavily absorbed power law component with a reflection model resulted in higher spectral slopes more consistent with average AGN photon indices (where the BAT spectra were not curved, see Table 10 ). Based on the detailed model fits, NGC 612, ESO 362-G018, MRK 417, ESO 506-G027, and NGC 6860, are classified as Compton-thick candidates. Two of these sources, ESO 362-G018 and NGC 6860, have measured column densities n H << 10 23 cm −2 . While a column density this low is not expected from reflection in a Compton-thick region, an alternate model where the reflection component is scattered and then absorbed outside of the Compton-thick region, such as employed for MRK 231 (Maloney & Reynolds 2000) , could explain the spectra.
In addition to the Compton-thick candidates, four of the complex spectra sources had high partial covering fractions (> 0.99) with the partial covering model and very low ratios of the unabsorbed power law to the absorbed power law component (N Γ1 /N Γ2 < 0.02) with the double power law model. Thus, emission from the sources SWIFT J0641.3+3257, SWIFT J0911.2+4533, SWIFT J1200.8+0650, and NGC 4992, was extremely low in the soft band (0.5 -2 keV) compared to the hard band (2 -10 keV). These sources are consistent with the new class proposed by Ueda et al. (2007) of hidden or buried AGN. Ueda et al. (2007) in fact, so much so that, as discussed above, the spectrum of this source appears as a typical galaxy. In our optical study (in preparation), we will explore this issue further. For now, it is important to note that more of these hidden sources exist. If our sample, showing 4/22 hidden AGN, is representative of the larger BAT sample, we expect that about 1/5th of local AGN have these same properties, making them nearly undetectable in optical samples.
Having classified the sources into categories, we now describe the general properties of our sample as a whole. To begin, in Figure 12 we plotted the column densities versus two different flux ratios (similar to a diagnostic in Malizia et al. (2007) ). The column densities we used are listed in Tables 5, 6 , and 9, where we used the column density of the more heavily absorbed power law component for the complex spectra. The flux ratios plotted are the ratios of F 2−10 keV /F 14−195 keV (medium/hard) and F 0.5−2 keV /F 2−10 keV (soft/medium). In the plots, we represent the three classes of objects (simple power law or power law and blackbody fit sources with low columns (blue), complex heavily absorbed spectra (black), and complex spectra that require more complicated models (red)). We find that the low absorption sources have average values of medium/hard and soft/medium flux of 0.38 and 0.48, respectively. There is little change between the medium/hard and soft/medium flux (≈ 20%) for the low absorption sources. The heavily absorbed sources, however, have average values of medium/hard and soft/medium flux of 0.08 and 0.02. This is a 75% change in the values. Obviously, there is much less soft flux for the absorbed sources. The complex sources with poorly defined spectral models, have intermediate values of the medium/hard and soft/medium colors of 0.17 and 0.11.
In terms of use as a diagnostic, we find that the plot of column density versus ratio of F 2−10 keV /F 14−195 keV (medium/hard) is a good diagnostic of column density, for n H < 10 24 cm −2 . Sources with similar column densities occupy areas close to the regions of constant power law index plotted (for Γ = 1.5 and 1.9). This is not true for the plot of column density versus ratio of F 0.5−2 keV /F 2−10 keV (soft/medium). This appears to be a poor diagnostic, despite its wide spread use in deep Xray surveys, with a large spread in the soft/medium color particularly seen in the sources with n H > 10 23 cm −2 . These results are not surprising, since the 2-10 keV flux is also affected by absorption.
From these color diagrams, we decided to construct a color-color diagram of the soft/medium flux ratio versus the hard/medium flux ratio in attempts to construct a better diagnostic diagram for sources with too few counts to measure column density. In Figure 13 , we plot this diagram using the same symbols as in the previous diagram to indicate low absorption (blue), complex (red), and more heavily absorbed (black) sources. In this figure, it is clear that the different types of sources are clearly separated. The low absorption sources occupy the left hand upper corner, where the soft/medium and hard/medium colors are nearly equal. The heavily absorbed sources are closer to the right bottom corner, where the hard/medium flux ratio is much higher than the soft/medium flux ratio. Between these values, the complex sources as well as a source from each of the other two categories, reside. All of these sources have measured column densities from 10 22 − 10 23 cm −2 , intermediary between the two classes. This result is very nice in that it provides a good diagnostic tool for observations with few counts, but requires data above 15 keV.
In addition to the flux and column density measurements, we have measured power law indices, blackbody components (where present), and Fe K equivalent widths (with the physical width of the line fixed to 0.01 keV at 6.4 keV). From our sample, we found no correlation between the hard band (2 -10 keV) luminosity and power law indices. An important point to note is that the measured power law index for the complex spectra depends very much on the model used. Comparing the results of the partial covering model with the double power law model (Tables 8 and 9 ), the average power law index for the partial covering model is significantly higher (< Γ >= 1.74 compared to < Γ 2 >= 1.36) with smaller associated error bars. For the remaining 9 sources, the sources with spectra modeled by absorbed simple power law or power law and blackbody models, < Γ >= 1.75, similar to the results from the partial covering model. The values for the simple model/low absorption sources and those from the partial covering model are consistent with average photon indices for AGN (≈ 1.8 from Mushotzky (1982) ).
Soft excesses, modeled with a blackbody component, were statistically significant in half of the spectra modeled by a simple power law model. We find a significantly smaller fraction compared to the ROSAT sample of Gallo et al. (2007) , who find soft excesses in all of their sources, and a significantly larger fraction compared to the Lockman Hole XMM-Newton survey (Mateos et al. 2005) , where only 11% of type 1 and 25% of type 2 sources show a soft excess. Due to the low number of counts for our heavily absorbed sources, we can not quantify with certainty how many complex/heavily absorbed sources have this component, but at least one source (NGC 1142) has a statistically significant soft excess. For the low absorption sources, < kT >= 0.08 keV, which is similar to but slightly lower than that seen for PG selected QSOs (< kT BB >= 0.14 ± 0.02 keV) (Porquet et al. 2004; Piconcelli et al. 2005) . If the soft excess is the result of a thermal process, the lower kT values in our sample could be related to the lower luminosities of our sample, compared to the PG QSOs. In fact, our average black body temperature is directly in the range of those found for type 1 AGN in the Lockman Hole sample, < kT >= 0.09 ± 0.01 keV (Mateos et al. 2005) .
The final spectral component measured for our entire sample is the Fe K equivalent width (EW) at 6.4 keV. In Figure 14 , we plot the Fe K EW versus the hard band (2 -10 keV) luminosity. We fit a line with the ordinary least squares bisector method to the upper limits of the EW measurements (see plot), yielding a fit of log EW = (−0.697 ± 0.144) × log L 2−10kev + (32.045 ± 6.164). The significance of this fit, indicated by R 2 = 0.22, where R 2 is the coefficient of determination, is very low. Thus, our results show no indication of the X-ray Baldwin or IT effect (Iwasawa & Taniguchi 1993) , an anti-correlation of Fe K EW and hard band luminosity.
For the low absorption/simple model sources, we measured the significance of the O VII and O VIII K edges to search for evidence of a warm absorber (see Table 7 ). All of the simple model sources, with the possible exception of WKK 1263, are classified optically as Seyfert 1s and thus can be directly compared with the Reynolds (1997) sample. In Figure 15 , we plot the values of optical depth for each of the edges versus L 2−10keV for our sources as well as the Reynolds (1997) sources with luminosities in the same range. As the figure shows, the optical depths we found for our sources are much lower than those from the Reynolds sample. Only one source, ESO 490-G026, had a clear detection (∆χ 2 = 25) with the optical depths of both edges having upper limits above 0.10. Thus, where half of the Reynolds sample and 13/18 of the George et al. (1998) sample showed evidence of a warm absorber in the line of sight, we find only 1/8 of our Seyfert 1 sources to show significant evidence of a warm absorber. This result could be due to an incomplete or biased sample of Seyfert 1 sources, since these were among the low absorption sources with the lowest BAT flux in the 9-month sample. Alternatively, our result could be representative of the entire BAT sample. In this case, it is possible that the previous AGN samples showed more detections because they were from an optically selected/soft X-ray selected sample. Thus, a possibility is that the emission that ionizes the gas, creates a region of warm, ionized gas, that also destroys dust. An optical or softer X-ray survey could preferentially select these sources, missing more obscured sources. Analysis of the remaining BAT sources will allow us to verify whether our result of few warm absorbers is consistent with the properties of the entire 9-month catalog.
In addition to the spectral properties, we examined our sources for two types of variability: (1) during the XMM-Newton observations and (2) variability in spectral form and brightness between the XMM-Newton and XRT observations. For the first type of variability, we created binned light curves for each object in our sample. We found that 3/21 sources showed significant variability, with rates varying by 2.4 -2.8 ct s −1 over time scales of 0.8 -2.7 hr, in the PN observations. The sources that varied the most were all Seyfert 1 sources with low absorption and X-ray spectra well-fit by simple power law or power law and a blackbody models. These sources were among the brightest in our sample. While only three sources showed short term variability, during the XMM-Newton observation which lasted ≈ 10 ks, nearly all of the sources (13/16) exhibited variability on longer time scales, of hours to months, from comparisons of the XMM-Newton and XRT observations. This result agrees with earlier studies which found AGN more variable on long time scales than short time scales (Barr & Mushotzky 1986; Nandra et al. 1997) .
From our comparison of the XMM-Newton and XRT spectra, we found 13/16 sources had varying fluxes, 6/16 had varying column densities, and 6/16 sources had varying power law indices. Sources tended to vary more in the soft band than the hard band (see the Variability section). Unfortunately, due to lower count rates, measuring variability for the heavily absorbed sources was more uncertain, particularly in the soft band (0.5 -2 keV). In addition, we had less XRT observations with > 100 counts for these sources. Based on the result that our sources varied more in the soft than hard band, it is likely that if we had more counts in the soft band for the heavily absorbed sources, as well as more observations for comparison, our results would agree with other AGN variability studies which found > 90% of their sources to vary over the time scale of months to years (such as the AGN from the Lockman Hole (Mateos et al. 2007) and Chandra Deep Fields (Bauer et al. 2003; Paolillo et al. 2004 ) studies).
In Figure 16 , we plot column density versus flux and photon index versus flux for the sources that vary. The plots show the observed parameter for each observation/average parameter for the source, where the observed values for each source are plotted with a different symbol. In the column density figure, there is clearly no correlation seen between the column density and flux. Similar results were found by Risaliti, Elvis, & Nicastro (2002) for a sample of Seyfert 2 galaxies, where they conclude that the variations in column density can not be caused by varying ionization states but by a clumpy absorber. In the plot of spectral indices, however, we do find a correlation between the spectral index and the flux. Therefore, we find that higher fluxes correspond to higher spectral indices. This result has been seen for individual sources (Mushotzky, Done, & Pounds 1993) . Based on a variability study of the AGN sources in the Lockman Hole, Mateos et al. (2007) find no correlation between spectral variability and flux variability. Further, they find flux variability much more prevalent in their sample than spectral variability, finding spectral variability in only 14 ± 8% of Seyfert 1s and 34 ± 14% of Seyfert 2s. However, Mateos et al. (2007) note that the detection of spectral variability is related to the quality of the spectrum. When they consider this factor, they predict a higher fraction of ≈ 40% to exhibit spectral variability. We do not have a complete sample for Seyfert 2 sources, due to the low number of counts in the XRT observations for heavily absorbed sources. However, we find 7/8 classified Seyfert 1 sources to exhibit a variation in either column density or power law index, much higher than the Mateos et al. (2007) estimated value. Additionally, as we stated earlier, there is a clear correlation between changing flux and power law index for individual sources.
For the Compton-thick sources, variability or a lack thereof, gives clues to the size and location of the Compton-thick gas. For our heavily obscured Comptonthick candidates, only MRK 417 had enough counts in an XRT observation (> 100 counts) to test for long term variability. We found no statistically significant evidence of variability for this source between the XMM-Newton and XRT observations, taken 6 months apart. This lack of variability in two observations does not give us much information. For the low absorption Compton-thick candidates, however, we find a great deal of variability between the XMM-Newton and XRT observations. In particular, for NGC 6860, the flux and spectral index are higher in the XRT observations, while the column density is lower. Since the XRT observation was taken 4 months earlier, this puts a limit on the suggested change from Compton-thin to a reflection-dominated spectrum. Similarly, significant changes are seen between the XRT and XMM-Newton observations of ESO 362-G018. In this source, the most significant change is the disappearance of the strong Fe K line seen in the XMM-Newton observation. A smaller time constraint is placed on this source, 2 months between the last XRT and the XMMNewton observation, for a change from a Compton-thin to a reflection-dominated spectrum.
Changes from Compton-thin to Compton-thick spectra have been noted before, particularly by Matt, Guaninazzi, & Maiolino (2003) .
They discuss two possible scenarios to explain the changes in spectra, a change in column density of the absorber (Risaliti, Elvis, & Nicastro 2002) and a "switched-off" source, that is, a state where the emission from the central source drastically decreases below our detection threshold. For both ESO 362-G018 and NGC 6860, Seyfert 1.5 sources embedded in dusty host galaxies, a changing absorber is a more appealing explanation.
SUMMARY
From our analysis of the XMM-Newton and XRT spectra of 22 BAT-selected AGN, the complexity of the spectra of a large fraction of nearby (< z >≈ 0.03) AGN is clear. Based on the range of X-ray column densities and BAT (14 -195 keV) fluxes (Tueller et al. 2007) , our sources are a representative sample of the 9-month BAT catalog. In analyzing their properties, we are presenting for the first time the global X-ray properties of an unbiased, local AGN sample.
Within our sample, we find half of the sources to have low absorption (n H < 10 23 cm −2 ) and spectra welldescribed by simple power law models. Half of these sources statistically show evidence of a soft excess. We tested these sources for the presence of a warm absorber, finding only one statistically significant detection out of 8 low absorption sources. This is at odds with the studies of Reynolds (1997) ; George et al. (1998) who found half or more of their samples consistent with warm absorbers. If our result of few warm absorbers is found in the entire Seyfert 1 BAT AGN sample, the detection of a large number of warm absorbers is likely a selection effect of optical/soft X-ray AGN samples.
The remaining 13 sources, which had too few soft counts to test for the presence of a warm absorber, have more complex spectra. Within the class of complex sources, we find five Compton-thick candidates (based on a flat spectrum above 2 keV), two of these sources with spectra too complex to model successfully with the available signal-to-noise. Additionally, four other sources are consistent with the hidden/buried AGN described in Ueda et al. (2007) . Since ≈ 1/5 of our sample fits in this category, we agree with Ueda et al. (2007) that these types of sources are a significant fraction of local AGN. If these sources have weak [O III] emission, as Ueda et al. (2007) predicts, they would be easily missed in optical surveys and require very hard X-ray surveys, such as the BAT and Integral surveys, for detection.
On short time scales, during the ≈ 3 hr XMM-Newton observations, we found that only 3/21 sources varied significantly, all of which were bright, low absorption Xray sources. Comparing the XRT and XMM-Newton observations of 16/22 sources, which were separated by hours to months, we were able to compare the spectra for longer time scale variability. Most of the sources varied in flux (13/16), such that our results agree with previous studies which found AGN to vary more on longer time scales than short time scales (Barr & Mushotzky 1986; Nandra et al. 1997) . In terms of spectral variability, nearly half of the sources varied in both column density (6/16) and power law index (6/16). We found no correlation between column density and flux between observations for the individual sources. However, there was a strong correlation between power law index and 0.3 -10 keV flux, where steeper slopes correspond to higher fluxes. Contrary to the variability study by Mateos et al. (2007) who estimate ≈ 40% of their sample to vary with respect to spectral shapes, we find 7/8 identified Seyfert 1s to vary in either column density or power law index. We note, as Mateos et al. (2007) point out, that the detection of this variability depends on the quality of the data. Thus, similar comparisons with Seyfert 2s were not plausible since the data quality was much lower.
Optically, the Seyfert type of the sources match the X-ray column densities. Thus, the Seyfert 1 sources have n H < 10 22 cm −2 and the Seyfert 2 sources have n H > 10 22 cm −2 . The two sources with no optical AGN signatures are heavily absorbed sources with n H > 5 × 10 23 cm −2 . The host galaxies of our sample are mostly spirals, contrasting with the results of Grogin et al. (2005) , who find elliptical hosts dominating the z ≈ 0.4 − 1.3 universe.
We are continuing to analyze the XRT spectra, as well as search the literature, for the X-ray properties of the complete sample of 9-month BAT AGN. With the X-ray properties of our complete sample, we will compare the BAT AGN properties with those of other AGN samples, such as the ASCA sample of Seyfert 1 and Seyfert 2 sources presented in Turner et al. (1997a) and Turner et al. (1997b) . In addition, we are analyzing the optical spectra of a sub-sample of the sources to determine the optical properties of our sample. With these data, we will present the optical and X-ray properties of a local AGN sample.
We thank Christopher Reynolds for useful discussions. Also, we acknowledge the work that the Swift BAT team has done, which has made this work possible. Facilities:
DETAILS ON VARIABILITY OF INDIVIDUAL SOURCES
Below we describe the variability between observations for the AGN listed in Table 12 . The low column density sources are those whose best-fit spectra were fit by a simple absorbed power law or a power law and blackbody model. The high column density/complex sources are those that we fit with the partial covering/double power law models. In the following discussion, XMM is used to denote the PN spectrum while XRT-1 denotes, for example, the first XRT observation for the source, as listed in Table 2 .
Low Column Density Sources
MRK 352 --The PN and two XRT spectra for MRK 352 were not well fit until the flux was allowed to vary. A varying flux improved the fit by ∆χ 2 ≈ 6500. The fit was then greater improved by allowing the column density to change (∆χ 2 = 320). Changing the power law index and normalizations improved the fit by ∆χ 2 = 30, however, the power law photon indices were the same within the errorbars. The best-fit tbabs*tbabs*(pegpwrlw + bbody) model is shown in Figure 9 where χ 2 /dof = 1289.01/1189. The black body and power law components were those seen in Table 6 . Hydrogen column density changes between the observations as: 0.00 -0.02 ×10 21 cm −2 (XMM), 0.83 -1.04 ×10 21 cm −2 (XRT-1), 1.28 -1.51 ×10 21 cm −2 (XRT-2). The flux errors from the pegged power law component were: 1.96 -2.00 ×10 −11 erg s −1 cm −2 (XMM), 1.37 -1.47 ×10 −11 erg s −1 cm −2 (XRT-1), and 0.98 -1.05 ×10 −11 erg s −1 cm −2 (XRT-2). Considering that the XRT observations were taken only a day apart, it is clear that this source varies considerably. Five months earlier, the XMM spectra show the source nearly twice as bright with no absorption.
SWIFT J0216.3+5128 --All of the observations for SWIFT J0216.3+5128 took place within the span of a month. While no variations were seen between the column densities and power law indices (∆χ 2 < 3), the flux did vary. The flux errors from the pegged power law component were: 1.63 -1.75 ×10 −11 erg s −1 cm −2 (XMM), 2.25 -2.52 ×10 −11 erg s −1 cm −2 (XRT-1), 2.15 -2.43 ×10 −11 erg s −1 cm −2 (XRT-2), and 1.72 -2.12 ×10 −11 erg s −1 cm −2 (XRT-3). From the first two observations, the flux drops about 30% over two weeks and then remains at about the same level through the last two observations. ESO 548-G081 --The spectra of ESO 548-G081 were found not to vary in column density. However, they did vary in both flux (∆χ 2 = 625) and Γ (∆χ 2 = 60). We fit this source with a tbabs*tbabs*(pegpwrlw + bbody + zgauss) model with χ 2 /dof = 1428.1/1295. We note that the blackbody parameters were not fixed for observation XRT-2. This spectrum showed a soft excess that was fit with a blackbody much lower than the value for the XMM observation (see Table 6 with kT in the range of 0.034 -0.049 keV. There were remaining residuals in this fit for XRT-2, leaving us unsure of the nature of this feature which could be the result of a hot pixel or the instrument. The higher energy spectrum (above 0.5 keV) appeared well fit by the model used. We found the error on the photon index as: 1.851 -1.877 (XMM), 1.716 -1.802 (XRT-1), and 1.930 -2.002 (XRT-2). The flux errors from the pegged power law component were: 2.91 -2.96 ×10 −11 erg s −1 cm −2 (XMM), 3.76 -4.04 ×10 −11 erg s −1 cm −2 (XRT-1), and 4.13 -4.33 ×10 −11 erg s −1 cm −2 (XRT-2). It is unclear whether the changes between the XMM observation and XRT-1 reflect differences in the instruments or the source. Both observations were taken on the same day, nine hours apart. Two months later, the XRT-2 observation shows the source to have a steeper power law index and a higher flux.
ESO 490-G026 --Allowing flux, column density, and power law indices to vary between the four observations of ESO 490-G026 greatly improved the fit with ∆χ 2 values of 171, 21, and 62. We used an absorbed power law + blackbody model (kT set at the value in Table 6 ) with an Fe K line. Using the pegpwrl for a power law component, the best fit gave χ 2 /dof = 1281.8/1313. The errors on n H were: 2.96 -3.59 ×10 21 cm −2 (XMM), 3.10 -3.81 ×10 21 cm −2 (XRT-1), 2.54 -3.84 ×10 21 cm −2 (XRT-2), and 4.12 -6.74 ×10 21 cm −2 (XRT-3). The errors on the photon index were: 1.66 -1.71 (XMM), 1.88 -2.00 (XRT-1), 1.63 -1.86 (XRT-2), and 1.74 -2.09 (XRT-3). Finally, the errors on the flux from the pegged power law component were: 3.23 -3.32 ×10 −11 erg s
(XRT-1), 3.53 -3.97 ×10 −11 erg s −1 cm −2 (XRT-2), and 2.71 -3.37 ×10 −11 erg s −1 cm −2 (XRT-3). Observation XRT-1 occurred about 3 months before the XMM observation. In this time, the power law index flattened while the flux decreased. The column density of the sources does not vary between the first three observations. However, between XRT-2 and XRT-3, 5 days apart, the column increased by nearly twice the previous amount with the flux decreasing.
SWIFT J0904.3+5538 --As with ESO 490-G026, all of the parameters (column density, flux, and power law photon index) varied for SWIFT J0904.3+5538. For this source, we fixed the parameters of the blackbody component to the best-fit values of the XMM PN observation. No Fe K line was required in this spectrum. The ∆χ 2 values allowing flux, n H , and Γ to vary were 523, 12, and 20. Errors for column density were: 0.61 -1.29 ×10 21 cm −2 (XMM), 1.01 -1.93 ×10 21 cm −2 (XRT-1), and 1.37 -2.41 ×10 21 cm −2 (XRT-2). The errors on the photon index were: 1.80 -1.97 (XMM), 1.45 -1.69 (XRT-1), and 1.49 -1.75 (XRT-2). Finally, the errors on the flux from the pegged power law component were: 0.94 -1.02 ×10 −11 erg s −1 cm −2 (XMM), 0.76 -0.88 ×10 −11 erg s −1 cm −2 (XRT-1), and 0.60 -0.69 ×10 −11 erg s −1 cm −2 (XRT-2). Between XRT-1 and XRT-2, approximately a month apart, the source dimmed by ≈ 20% and then brightened more than twice that amount 3 months later in the XMM observation. With the higher flux, the XMM observation showed less absorption and a steeper slope.
MCG +04-22-042 --MCG +04-22-042 was well-fit with a simple absorbed power law (pegpwrlw) with χ 2 /dof = 1534.8/1190. This fit required flux and column density to vary between the XMM and XRT observations with ∆χ 2 of 938 and 298, respectively. Errors for column density were: 0.00 -0.02 ×10 20 cm −2 (XMM) and 1.77 -3.36 ×10 20 cm −2
(XRT-1). Though these values are small, there was clearly a change in column density, evidenced by the very significant change in χ 2 . The errors on the flux for the pegged power law component were: 3.38 -3.42 ×10 −11 erg s −1 cm −2 (XMM) and 2.29 -2.44 ×10 −11 erg s −1 cm −2 (XRT-1). The two observations were approximately 5 months apart, showing that the flux and column changed while the photon index remained roughly the same. The flux increased (in the XMM obs.) while the column density decreased.
UGC 6728 --In the four UGC 6728 spectra, the only statistically significant variation is in flux (∆χ 2 = 680). The absorbed pegged power law model yields a best-fit χ 2 /dof of 855.3/863. This source varies by a high amount with errors in flux of: 1.15 -1.19 ×10 −11 erg s −1 cm −2 (XMM), 2.12 -2.28 ×10 −11 erg s −1 cm −2 (XRT-1), 1.40 -1.60 ×10 −11 erg s −1 cm −2 (XRT-2), and 1.53 -1.89 ×10 −11 erg s −1 cm −2 (XRT-3). Thus, the flux doubled between the four months from the XMM observation and XRT-1. It then decreased by about 25% over 5 days, remaining at about the same level in the XRT-3 observation a week later.
WKK 1263 --The only significant change in χ 2 for the combined spectral fits to WKK 1263 was in flux (∆χ 2 = 150). The best-fit pegged power law fit had χ 2 /dof = 826.8/782. The errors on the flux from the pegged power law component were: 1.52 -1.57 ×10 −11 erg s −1 cm −2 (XMM), 1.18 -1.39 ×10 −11 erg s −1 cm −2 (XRT-1), and 1.07 -1.21 ×10 −11 erg s −1 cm −2 (XRT-2). The source was brighter (by as much as 50%) in the XMM observation taken about a month after the XRT observations. (XRT-1), and 3.50 -3.74 ×10 −11 erg s −1 cm −2 (XRT-2). Between the XRT-1 and XMM observations, 7 months apart, the photon index is the same while the flux decreased by about 40%. Then, in the week between the XMM and XRT-2 observation, the source photon index flattened slightly while the flux increased to nearly the level in the XRT-1 observation.
High Column Density/Complex Sources
NGC 1142 --Since NGC 1142 has a strong Fe K line (see Table 8 for EW and normalization), we fixed the Fe K parameters for the three XRT observations to the best fit values for the PN spectrum. Allowing the flux to vary between these observations improved the fit by ∆χ 2 = 130. There is no evidence of variability in column density, however, varying power law components improved the fit by ∆χ 2 ≈ 30. Fitting the spectra with a pegged power law model, the best-fit model has χ 2 /dof = 132.6/105. Errors on the power law photon index, Γ, were: 1.54 -2.29 (XMM), 2.34 -3.85 (XRT-1), 2.15 -3.98 (XRT-2), and 1.08 -2.94 (XRT-3). Though the error bars for the photon index are large, due to the few counts for this heavily absorbed source, it is clear that observation XRT-1 has a steeper power law component than the XMM observation. The errors on the pegpwrlw flux were: 1.97 -6.01 ×10 −11 erg s −1 cm −2 (XMM), 10.87 -322.3 ×10 −11 erg s −1 cm −2 (XRT-1), 10.10 -478 ×10 −11 erg s −1 cm −2 (XRT-2), and 3.81 -43.13 ×10 −11 erg s −1 cm −2 (XRT-3). Once again, the XRT error bars are large due to the few counts. Noting that the XMM observation occurred 6 months before XRT-1, clearly the flux is higher in the XRT-1 observation while the photon index is steeper. No conclusions can be drawn from the final two XRT observations. SWIFT J0318.7+6828 --SWIFT J0318.7+6828 showed no variability in column density or power law component between the XMM and two XRT observations (∆χ 2 < 3 allowing each to vary). The variability was significant in flux with ∆χ 2 ≈ 40 when a constant model was added. The errors on the pegpwrlw flux were computed as: 1.01 -1.25 ×10 −11 erg s −1 cm −2 (XMM), 0.76 -1.00 ×10 −11 erg s −1 cm −2 (XRT-1), and 0.79 -1.04 ×10 −11 erg s −1 cm −2 (XRT-2) with χ 2 /dof= 412.9/452. Thus, the XRT observations, taken a week apart, did not vary. However, three months earlier the XMM observations show the source to be brighter by ≈ 30%.
ESO 362-G018 --As mentioned, the spectra of ESO 362-G018 showed more variability than any other source in this sample. The value F max − F min /F avg for this source was 1.64 in the soft band and 1.22 in the hard band. This source had a complex spectrum, described in the Detailed Spectral Fitting section. We fit the XMM and XRT spectra of this source with a partial covering and power law model. However, we added gaussian components to fit the strong Fe K line (in the XMM observation) and the helium-like oxygen edge. The best-fit model required flux, n H , and Γ to vary (∆χ 2 = 1890, 254, and 40) with χ 2 /dof = 538.4/445. The errors on column density were 24.54 -31.23
.47 -269.3 ×10 22 cm −2 (XRT-1), and 2.12 -4.71 ×10 22 cm −2 (XRT-2), with partial covering fractions of 0.91 -0.93 (XMM), 0.10 -0.91 (XRT-1), and 0.45 -0.68 (XRT-2). Errors on the photon index were: 2.13 -2.23 (XMM), 1.76 -2.05 (XRT-1), and 1.69 -1.99 (XRT-2). Finally, errors on flux for the pegged power law component were: 1.46 -1.83 ×10 −11 erg s −1 cm −2 (XMM), 2.17 -7.69 ×10 −11 erg s −1 cm −2 (XRT-1), and 2.25 -2.95 ×10 −11 erg s −1 cm −2 (XRT-2). In Figure 10a , we show the normalized XMM and XRT spectra with best-fit model. It is clear from this figure that this source varied a great deal in these observations. Both XRT-1 and XRT-2, despite the large error bars on XRT-2, have similar spectra. These observations were taken approximately a month apart. Taken two months later, the XMM observation looks like a different source altogether. In this time, the column density increased by a factor of 10. Additionally, the photon index became steeper and the flux dropped by about 50%. Along with these changes, the Fe K line (not distinguishable in the XRT observations) became extremely prominent. One likely explanation for the appearance of the Fe K line is that it was simply too dim to be distinguishable at the higher flux levels exhibited in the XRT observations. This is illustrated in the unfolded spectrum shown in Figure 10b . In this plot, where the y-axis shows E 2 f(E), it is clear that if the Fe K line remained at the same flux level as in the XMM observation it would be completely dominated by the power law component.
NGC 6860 --As mentioned in the Detailed Spectral Fitting section, the spectrum of NGC 6860 is quite complex. Due to this complexity and a lack of signal to noise (especially considering that the PN data was corrupted), we are unsure of the true nature of this spectrum. Therefore, we decided to compare the XMM and XRT spectra with the pcfabs*pow model. This may not be the most valid description of the data, but it gives a basis to compare the spectra. Using this model, we fit both of the MOS observations (with the parameters n H and Γ tied together while the flux was allowed to vary) simultaneously with the XRT observation. Variations were statistically significant for flux, n H , and Γ with ∆χ 2 = 83, 56, and 15, respectively. The best-fit for the partial covering, pegged power law model yielded χ 2 /dof of 513.3/430. Errors on the column density were 3.33 -6.09 ×10 −11 erg s −1 cm −2 (XRT). These observations were taken 4 months apart. Interestingly, the XRT observation is well-fit by the partial covering model, giving photon index and covering fractions similar to the typical values seen in Table 8 . However, the column density is much lower (by a factor of 10 from the other sources). Between the XRT and XMM observations, the column density seems to have doubled while the photon index flattened and the flux decreased by nearly half. The lines represent a simple absorbed power law model. In the ≈ 10 ks PN, the Fe K line is clearly distinguishable requiring the addition of a Gaussian component. However, the ≈ 7 ks XRT spectrum, binned as the PN spectrum with 20 photons/bin, does not have the spectral resolution required to distinguish this feature. We found this to be the case with all of the XRT spectra examined for these 22 BAT AGNs. Fig. 3 .-XMM-Newton MOS1 (no PN data was available for this source) and SWIFT BAT spectra of NGC 6860 fit with a reflection model. The spectrum of this source is very complex and could be adequately fit by a few different models (such as a reflection model, ionized absorption in place of neutral absorption, and a double partial covering model). However, residuals in the model point to complexity that can not be explained without higher signal-to-noise observations. The model used is tbabs*(tbabs*pow + tbabs*(pexrav + zgauss))*const. The unfolded spectrum is plotted (E 2 f(E) vs. E, where f(E) is the model). The fits to the sources are described in the text. These fits were obtained with the constant factor set to 1.0 (normalized to the PN spectrum). The BAT spectra show some curvature and are not well fit by this model. This was not true of the remaining 3 Compton-thick candidates. Tables 3 and 4) . For the sources with few/no counts in the soft band, the soft flux was unmeasurable. Table 12 . The first histogram shows the values for the soft (0.5 -2.0 keV) band while the second set of histograms show the distribution in the hard (2.0 -10.0 keV) band. For the soft band, we show the distribution only for the low column density/simple model sources. The more absorbed/complex sources had fewer counts in the soft band, making the (Fmax−F min )/Favg unreliable for most of these sources. Further, only half of the absorbed sources had XRT observations with > 100 counts over all bands, so the sample is not complete even in the hard band. For the simple model sources, we find that the variability, estimated from (Fmax−F min )/Favg , is higher for many of the sources in the soft band than the hard band. Fig. 8. -Plots of the flux variation in the soft 0.5 -2 keV and hard 2 -10 keV bands, measured by (Fmax−F min )/Favg , versus number of days between observations for the maximum and minimum flux. In this figure, sources with X-ray spectra best described by a simple model (triangles), complex model (circles), and the two complex sources with n H < 10 23 cm −2 (squares) are plotted. The (Fmax−F min )/Favg values are lower in the hard band. In the soft band, three complex sources are not plotted due to uncertainty in measuring their soft fluxes. The average value of ∆tmax or |tmax−t min | is about 100 days for both hard and soft flux. -(left) XMM-Newton PN spectrum (black) with two XRT (red and blue) observations for ESO 362-G018 fit with the model tbabs*pcfabs*(pegpwrlw + zgauss + zgauss). This source, with a complex spectrum, varied considerably between the XRT observations, taken approximately 2 months later, and XMM-Newton observation. The XMM-Newton observation shows a strong Fe K line and a column density 10 times that seen by the XRT observations. The flux is also lower by ≈ 50% in the XMM-Newton observation (the spectra shown are normalized and exhibit the observed spectrum). (right) The unfolded spectrum for ESO 362-G018 is plotted (E 2 f(E) vs. E). If the Fe K line remained at the same level as in the XMM-Newton observation, the increased flux from the power law component would dominate the line emission in the XRT observations. This is a possible explanation for the appearance of the Fe K line. The observed spectrum is shown in Figure 9 . Tueller et al. (2007) , with the circles representing 9-month catalog sources and the squares sources from the 9-month catalog with XMM-Newton follow-ups detailed in this paper. We note that for column densities higher than ≈ 10 24 cm −2 , the spectrum is likely optically thick to Compton emission and thus there is a greater uncertainty in the measured hydrogen column density. Fig. 12. -Plots of column density vs. flux ratios for the XMM-Newton follow-up sources. At left, we show the ratio of the 2 -10 keV flux to the 14 -195 kev (BAT) flux. The triangles are the sources best-fit by a simple power law or power law and blackbody model. The squares represent the two sources with complex spectra we could not interpret . Finally, the circles represent the absorbed sources with complex spectra. At right, the ratio of the 0.5 -2 keV flux to the 2 -10 keV flux is shown. For the unabsorbed sources, we plotted the sources as having n H = 10 20 cm −2 . These sources had approximately the same ratio of hard flux/BAT flux as soft flux/hard flux. For the more heavily absorbed sources, the ratio of hard flux/BAT flux is clearly larger than the soft flux/hard flux ratio. The lines represent column density vs. flux ratio for constant power law indices (Γ = 1.9 and 1.5, as labeled). . The triangles are the sources best-fit by a simple power law or power law and blackbody model. The squares represent the two sources with complex spectra we could not interpret (ESO 362-G018 and NGC 6860). Finally, the circles represent the absorbed sources with complex spectra. The unabsorbed sources clearly occupy a region to the top left in the diagram while the more heavily absorbed sources lie towards the bottom right. Sources with column densities in the middle (between 10 22 and 10 23 cm −2 ) lie between our unabsorbed and heavily absorbed points. From this result, we present a new diagnostic to describe spectra with low counts. Tables 5, 6 , and 9. The simple power law/ power law and blackbody, unabsorbed/low absorption sources are plotted as triangles. The squares represent the two sources with complex spectra we could not interpret (ESO 362-G018 and NGC 6860). Finally, the circles represent the absorbed sources with complex spectra. The source SWIFT J0216.3+5128 is not plotted since there was no evidence of a line and the redshift is unknown. The line is the ordinary least squares bisector fit to the data using the upper limits on the Fe K equivalent widths. was added for the low absorption/simple model sources (circles, solid lines for upper limits), which are optical Seyfert 1 sources (with the possible exception of WKK 1263 for which we found no archived optical spectrum). We compare our values to those from Reynolds (1997) (squares, dashed lines for upper limits). Clearly, we find much weaker optical depths among our sample, most noticeably for O VIII where the upper limits on optical depth are well below τ = 0.1 for all but one source. Further, in Table 7 , the addition of the two edge models gives a statistically better fit (∆χ 2 > 10) for only two sources . Only ESO 490-G026, has upper limits for both O VII and O VIII with τ > 0.1. Dickey & Lockman (1990) . 2 AGN type and host galaxy type from Tueller et al. (2007) . For AGN types, optical identifications are listed, where available. Where "Gal" is indicated, there are no optical emission lines indicative of the presence of an AGN. The optical spectrum looks like a galaxy spectrum. Additional host galaxy classifications were obtained from the LEDA database. Where "?" is indicated, there is no available classification. 3 While WKK 1263 is classified as a Sy2 in NED, we could find no optical spectrum to confirm this. 4 NGC 6860 is classified as a Sy1.5 by Lípari, Tsvetanov, & Macchetto (1993) contrary to NED's classification as a Sy1. Tables 3 and 4 . As noted in the Variability section, we used the statistic (Fmax − Fmin)/Favg to compare the individual XMM-Newton and XRT fluxes in the soft (0.5 -2.0 keV) and hard (2.0 -10.0 keV) bands. For a few of the high column density sources (nH > 10 23 cm −2 ), the soft band flux was not able to be measured accurately due to a lack of counts. Therefore, the values in the Soft var. column are unreliable for these sources (NGC 1142, MRK 417, SWIFT J1200.8+0650, and ESO 506-G027). 2 The corresponding value tmax−tmin in days for the (Fmax − Fmin)/Favg values in each band.
